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(54) [Title of the utility model] 
THROW-AWAY CUTTING TOOL 

(57) [Abstract] 
[Constitution] 

A tip mounting seat 8 comprising a bottom 
face of the tip mounting seat 8A and a wall 
surface of the tip mounting seat 8B rising 
therefrom is formed in a tool body 1. A 
throw-away tip 3 comprising an under 
surface 3B to sit on the bottom face o the tip 
mounting seat 8A and a side surface 3C to 
be brought into contact with the wall surface 
of the tip mounting seat 8B is removably 
mounted onto the tip mounting seat 8. A 
canaliform recess part 21 is formed at a 
crossing arris, 3D, of the under surface 3B 
and the side surface 3C so that the recess 
part 21 cuts across the arris 3D and 
intersects with the under surface 3B and the 
side surface 3C with blunt angles 
respectively, and projected part 22 to be 
fitted the recess part 21 is disposed in the tip 
mounting part 8 at the crossover site of a 
bottom face 3A and the wall surface of the 
mounting seat 3B. 



[Effect of the utility model] An accuracy of 
cutting blade can be maintained while 
preventing the throw-away tip from deviating 
and suppressing the deterioration of the tip 
strength to prevent the chip and breakage. 
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[The scope of a Claim for Utility Model 
Registration] 

[Claim 1] A throw-away cutting tool 
comprising a tip mounting seat comprising a 
bottom face of the tip mounting seat and a 
wall surface of the tip mounting seat rising 
therefrom which is formed in a tool body and 
a throw-away tip comprising an under 
surface to sit on the bottom face of the tip 
mounting seat and a side surface to be 
brought into contact with the wall surface of 
the tip mounting seat which is removably 
mounted onto the tip mounting seat wherein 
a canaliform recess part is formed at a 
crossing arris of the under surface and the 
side surface so that the recess part cuts 
across the arris and intersects with the under 
surface and the side surface with blunt 
angles respectively, and projected part to be 
fitted the recess part is disposed in the tip 
mounting part at the crossover site of a 
bottom face and the wall surface of the 
mounting seat. 

[Brief description of drawings] 

[FIG.1] This is a plane view showing a ball 

end mill as one embodiment of the present 

invention. 

[FIG. 2] This is an elevation view of the ball 
end mill shown in FIG.1 from its apex side. 
[FIG. 3] This is a side elevation of the ball end 
mill shown in FIG.1. 

[FIG.4] This is a partly abbreviated 
perspective view of the tool body of the ball 
end mill shown in FIG.1 from its face. 
[FIG. 5] This is an enlarged cross-sectional 
view of the tip mounting seat 8 of the ball end 
mill shown in FIG.1. 

[FIG.6] This is an elevation view of a tip 3 to 
be mounted onto the ball end mill shown in 
[FIG.1] 



FIG.1 from its top surface 3A side. 

[FIG. 7] This is a cross-sectional view of the 

tip 3 shown in FIG.6. 

[FIG. 8] This is a cross-sectional view of the 
recess portion of the tip 3 shown in FIG.6. 
[FIG. 9] This is a partly abbreviated 
perspective view of the tip 3 shown in FIG.6. 
[FIG. 10] (a) is a plane view and (b) is a side 
elevation of a conventional ball end mill. 
[FIG.1 1] (a) is a plane elevation from 3A side 
and (b) is a side elevation of a tip 3 to be 
mounted onto the conventional ball end mill 
shown in FIG. 10. 
[Description of symbols] 
1 tool bode 

2, 9 cutting blade 

3, 4, 5 tip 

3A top surface of tip 3 

3B under surface of tip 3 

3C side surface of tip 3 

3D crossing arris of under surface 3B and 

side surface 3C 

8 tip mounting seat 

8A bottom face of the tip mounting seat 
8B wall surface of the tip mounting seat 

21 recess part 

22 projected part 
24 key member 

O axis of rotation of tool body 
a angle formed by a direction of recess part 
21 crossing over the crossing arris 3D and 
an extending direction of a linear cutting 
blade 9 

B angle of relief of the side surface 3C 
Y inclination angle formed by a line L passing 
cutting blades 2 and 9 and bisecting the 
under surface 3B at right angles 
W width of the recess part 21 

[FK.2] [Fffi.4] 
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[FIG. 5] [FJG.6] [FJG.8] 
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[Detailed description of the utility model] 
[0001] 

[Industrial Application] 

The present invention relates to a throw-away cutting tool wherein a throw-away tip 
(hereinafter, referred to as a tip) having cutting blades is removably mounted onto a 
tip mounting seat formed in the tool body. 

[0002] 

[Description of the Prior Art] 

As this type of throw-away cutting tools, for example, a throw-away ball end mill as 
shown FIGS. 10 and 1 1 which can form grooves having a bottom face of semicircular 
cross section on materials to be cut are known. This is disclosed in the Publication of 
the Application for Utility Model Registration (U) H2-31618 and is configured in such 
a manner that a main tip 3, a sub-tip 4, and flat and square-shaped auxiliary tips 5,5 
at the rear anchor of the main and sub-tips are fixed with clamp screws 6 at the apex 
of an approximately cylindrical tool body which can be rotated around an axis line O. 
A pair of tip pockets 7 and 7 is formed on the opposite sides of the axis line O and tip 
mounting seats 8 and 8 are formed at the apex side of the wall surfaces 7A and 7A of 
the tip pockets 7 and 7. The above-mentioned main tip 3 and sub-tip 4 are attached 
to the tip mounting seats 8 and 8, respectively. 

[0003] 

These tip mounting seats 8 and 8 are formed so that they are recessed by one step 
toward the rear side of the rotating direction of the tool with respect to the 
aforementioned wall surfaces 7 and 7; they are defined by a bottom face of the tip 
mounting seat 8A facing the rotating direction side of the tool and a wall surface of 
the tip mounting seat 8B rising from 8A and linking to the aforementioned wall 
surface 7A, respectively. 

Additionally, the main tip 3 is tabular and has an approximately oval shape when 
viewed planarly from the top surface 3A side; a pair of cutting blades 2 and 2 having 
circular arc forms when viewed planarly as mentioned above and a pair of cutting 
blades 9 and 9 having linear shapes are disposed in such a manner that respective 
components of pairs of cutting blades [note: 2 and 2; 9 and 9] are arranged 
symmetrically with respect to a point, respectively, at the rim of the top surface 3A; 
thus it is possible that one tip can function as two pairs of cutting blades, 2 and 2 and 
9 and 9. 
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[0004] 

The under surface 3B of the main tip 3 is used as a seating surface and is attached 
firmly to the bottom face of the tip mounting seat 8A and concurrently side surfaces 
3C of side surfaces 3C and 3C linking to respective pairs of cutting blades 2 and 
9 ,which are not used for cutting, are brought into contact with the side surface of the 
tip mounting seat 8A in order to fix the tip 3 to the tip mounting seat 8. However, in 
this example, the side surface 3C of the tip 3 is consisted of a side surface portion 3a 
linking to cutting blades 2 having circular arc shapes and a tabular side surface 
portion 3b linking to the linear cutting blades 9; the aforementioned wall surface 8B is 
consisted of a curved wall surface portion 8a facing the apex side of the tool body 1 
and extending from the outer circumference part to the inner circumference part of 
the tool body 1, and a tabular wall surface portion 8b facing the outer circumference 
side and extending from the inner circumference side of the wall surface 8A to the 
apex of the tool body 1 . Thus, the above-mentioned side surface portion 3b of the 
side surface 3C of the tip 3 and the wall surface portion 8b of the wall surface 8B of 
the mounting seat 8 are formed so as to be brought into tight contact each other and 
the aforementioned wall surface portion 3a and the wall surface portion 8a are 
brought into contact by only their respective outer circumference parts. 

Additionally, the sub-tip 4 is formed in a smaller similar figure as the main tip 3, 
similarly comprising a pair of arc-shaped cutting blades 2 and a pair of linear cutting 
blades 9 and a tip mounting seat 8 which the sub-tip 4 is fixed to is configured in a 
similar manner to that of the tip mounting seat 8 to which the main tip 3 is fixed. 

[0005] 

[Subjects to be Solved by the Device] 

In order to perform a highly accurate work using this kind of cutting tool, it is 
necessary to assure the attachment of the tips comprising cutting blades 2 and 9 to 
the tool body 1 to prevent the cutting blades 2 and 9 from moving from their right 
positions. 

Particularly, in the case of above-mentioned throw-away ball end mill wherein only 
the curved surface 3a in the side surface 3C of tip 3 and wall surface portion 8a in the 
wall surface of the tip mounting seat 8B are brought into contact by their respective 
outer circumferences, when the molding errors of the tip 3 and/or the mounting seat 
8 are large in the side surface portion 3a and/or wall surface portion 8a, respectively, 
or the constricting force by the clamp screw 6 is insufficient, the tip 3 may rotate to a 
direction along the side surface portion 3a and the wall surface portion 8b which will 
separate the side surface portion 3a from the wall surface portion 8b by taking the 
clamp screw as a rotation center; therefore a substantial deterioration in the 
processing accuracy may be incurred or the processing itself becomes impossible. 
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[0006] 

Consequently, in the throw-away ball end mill as disclosed in the above-mentioned 
publication, a keyway-like recess 10 is formed on the under surface 3B of the main 
tip 3 which cuts across the under surface 3B along the width direction of the tip 3 and 
has two openings at both side surfaces 3C and 3C of the tip 3, and a projected part 
1 1 which fits the recess 1 0 is formed on the bottom face 8A of the mounting seat 8 to 
which the main tip 3 is mounted so as to confine the rotation of the tip 3 by engaging 
the recess 10 and projected part 11 when the tip 3 is mounted and positioned in 
place. Meanwhile, similar recess 10 and projected part 11 are also arranged on the 
under surface of the sub-tip 4 and on the bottom face of the mounting seat 8 to which 
the sub-tip 4 is mounted, respectively. 

[0007] 

However, in the above-mentioned ball end mill, since the recess 10 to confine the 
rotation of tip 3 is formed along the entire width of the under surface 3B of tip 3, it is 
inevitable that the thickness of the tip 3 is shortened in this part. Therefore the 
strength of the tip 3 has to be diminished where the recess 10 is formed; thus there is 
a fear that when an excessive cutting load is applied and the like a chip may be 
formed from the recess 1 0 to destroy the tip 3. 

Additionally, since it is necessary to form the recess 10 along the entire width of the 
under surface 3B of the tip 3 and concurrently the projected part 1 1 has to be formed 
along the entire width direction of the bottom face 8A of the tip mounting seat 8, the 
formations of the recess 1 0 and the projected part 1 1 may be complicated and if the 
fitting between the recess 10 and the projected part 11 is not secured over their 
entire lengths, it becomes impossible to position the tip 3 in place. Thus there is a 
problem that relatively high molding accuracy is needed. 

[0008] 

[Means to Solve the Subjects] 

The present invention was completed to solve the above-mentioned subjects and is 
characterized in that in a throw-away cutting tool comprising a tip mounting seat 
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comprising a bottom face of the tip mounting seat and a wall surface of the tip 
mounting seat rising therefrom which is formed in a tool body and a throw-away tip 
comprising an under surface to sit on the bottom face of the tip mounting seat and a 
side surface to be brought into contact with the wall surface of the tip mounting seat 
which is removably mounted onto the tip mounting seat wherein a canaliform recess 
part is formed at a crossing arris of the under surface and the side surface so that the 
recess part cuts across the arris and intersects with the under surface and the side 
surface with blunt angles respectively, and projected part to be fitted the recess part 
is disposed in the tip mounting part at the crossover site of a bottom face and the wall 
surface of the mounting seat. 
[0009] 

[Action of the Device] 

In the throw-away cutting tool configured as mentioned above, the recess part to 
confine the rotation of the tip and prevent the deviation thereof is formed at the 
crossing arris of the seating surface and the side surface of the tip so that the 
crossing arris intersect with the seating surface and the side surface with blunt 
angles respectively, i.e., the recess part is only partly formed at the outer 
circumference part of the seating surface, and is not formed along the entire width of 
the bottom face which is used as the seating surface as in cases of conventional tips. 
Consequently, the decrease in the thickness accompanied with a formation of such a 
recess can be minimized to enable maintenance of the tip strength and a prevention 
of a breakage of the tip due to a formation of a chip etc. 

Additionally as the result of partial formation of the recess at the outer 
circumference of the seating surface, the projected part to be engaged to the recess 
can be formed so as to be slightly protruded from the crossover site of the bottom 
face and wall surface of the mounting seat; therefore the formations of the recess 
and projected part may be simplified and the high accuracy in their positioning may 
be enabled. Furthermore, since the recess and projected part to confine the rotation 
of the tip are respectively disposed at the outer circumference part of the tip and at 
the circumference part of the bottom face of the tip mounting seat both of which are 
remote from the clamp screw, a high force of constraint is obtained even from an 
engagement between the small recess and projected part as described above. 

[0010] 

[Embodiments of the Invention] 

FIGs. 1 to 9 show a throw-away ball end mill as one embodiment of the present 
invention. However, since a basic configuration of the ball end mill in this 
embodiment is approximately same as that shown in FIGs. 10 and 11, the common 
parts have same numbers and the explanation shall be omitted. 
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FIGs 6 to 9 show the tip (main tip) 3 to be mounted onto the ball end mill of the 
embodiment. As shown in these drawings, the planar view of the tip 3 from the top 
surface 3A is approximately tabular, and a pair of arc-shaped cutting blades 2 and 2, 
and a pair of linear cutting blades 9 and 9 are disposed alternately [note: in a 
sequence of 2, 9, 2 and 9] along the round direction of the top surface 3A 
symmetrically with respect to a point. Additionally, recesses 21 and 21 to confine the 
deviation of the tip due to a rotation and the like are formed at crossing arris parts of 
the bottom face 3B to be a seating surface of the tip 3 and both side surfaces 3C and 
3C both of which will be flank faces. 
[0011] 

As shown in FIG. 9, the recess 21 is a keyway-like object having a cross section of 
"U" shape, and is formed at the crossover arris part 3D of the curved side surface 
portions 3a and 3a and the bottom face 3B as shown in FIG. 6 so that the recess 21 
cuts across the above-mentioned crossover arris site 3D and intersect with both of 
the bottom face 3B and side surface 3C with blunt angles, respectively. 

Herein, the angle a formed by a direction of the recess 21 crossing the crossover 
arris part 3D, and the direction of a liner cutting blade 9 extending, with respect to the 
above-mentioned planar view, is set at a range of 15 to 90 degrees in this 
embodiment as shown in FIG.6. Additionally in this embodiment, as shown in FIG. 8, 
a relief angle 6 is supplied to the side surface 3C so that the side surface 3C 
gradually backs away from a line L, which is passing through cutting blades 2 and 9 
and orthogonally crossing the bottom face 3B, as it proceeds toward the bottom face 
3B. Accordingly, the recess 21 is obliquely formed with an angle y. which is larger 
than the relief angle 6, so that the recess 21 backs away from the line L as it 
proceeds toward the bottom face 3B. In this embodiment, the inclination angle of the 
recess relative to the side surface 3C, y- B, is set at a range of 1 5 to 60 degrees. 
Furthermore, the width of the recess 21 may depend on the external diameter of a 
rotation of the cutting g blade 9; however, it is preferred to set the width of the recess 
21 at a range of 2.0mm to 10mm, and in this embodiment it is set at 4.0mm for the 
external diameter of 25mm. 

[0012] 

Meanwhile, as shown in FIGs. 4 and 5, a key-like projected part 22, which is 
engaged to the recess 21 when the tip is mounted, is provided at a point 
corresponding to the recess 21 in the crossover site 8C, formed between the bottom 
face of the tip mounting seat 8A and the curved wall surface portion 8a of the wall 
surface of the tip mounting seat 8B in the tip mounting seat 8 of the tool body 1 to 
which the tip 3 is mounted. 
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In this embodiment, a recess 23 is formed so that it subsides relative to the bottom 
face of the tip mounting seat 8A and wall surface of the tip mounting seat 8B at the 
above-mentioned point corresponding to the recess 21 in the crossover site 8C, and 
a key member 24 is fitted into the recess 23 so the above-mentioned key-like 
projected part 22 is formed as a part of the key member 24 that is projected into the 
tip mounting seat 8. 

Additionally, the projected part 22 is formed so that the top surface 22A thereof is 
gradually reaching toward the bottom face of the tip mounting seat 8A when it 
proceeds to the inward of the tip mounting seat 8. The inclination angle of the top 
surface 22A against the direction perpendicular to the bottom face of the tip mounting 
seat 8A is set equal to the inclination angle, y, of the recess 21 relative to the 
above-mentioned line L. However, there is a small aperture (clearance) between the 
top surface 22A of the projected part 22 and the bottom face 21 A of the recess 21 in 
the tip 3 when the tip is mounted. 

[0013] 

Meanwhile, the cutting blades 2 are formed so that each of them makes a % arc of 
the circumference on a virtual plane parallel to the above-mentioned 3A and 3B; also 
the above-mentioned linear cutting blades 9 are formed so as to extend on the virtual 
plane P. Furthermore, small cutting blades 25 and 25 are provided at respective one 
ends 2A and 2A located at the side of rotation center of the tool C of the apex of the 
tool 1 when tip is mounted. Each small cutting blade 25 intersects with the cutting 
blade 2 and the cutting blade 9, which is not used for cutting with blunt angles, 
respectively. 

Furthermore, an elevated surface 26, which is connected to the arc-shaped cutting 
blade 2 and linear cutting blade 9 and gradually protrudes relative to the 
above-mentioned virtual plane P as it proceeds to the inward of the tip with respect to 
the above-mentioned planar view is formed at the arris of the top surface 3A of the tip 
3. As shown in FIG.7, the elevated surface 26 is formed so that it has a certain width 
m and a certain elevating angle 0 relative to the above-mentioned virtual plane P in 
the cross section thereof which bisects the cutting blades 2 and 9 with right angles 
and it goes around the circumference arris of the top surface 3A. A second elevated 
surface having an inclined plane which gradually protrudes relative to the virtual 
plane P when it proceeds toward the inward of the tip 3 is formed at a part linking to 
the above-mentioned small blade 25 of the top surface 3A. 

[0014] 

Additionally, in this embodiment, the tip 3 as described above is disposed obliquely 
toward the direction in which the above-mentioned virtual plane P obliquely 
intersects with the axis line O of the tool body 1 so that the above-mentioned 
arc-shaped cutting blade 2 proceeds to slightly rear side relative to the rotating 
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direction of the tool 1 when the above-mentioned arc-shaped cutting blade 2 
proceeds from the above-mentioned one end 2A to the above-mentioned one end 2B. 
Herein, the angle of the above-mentioned virtual plane P relative to the axis line O is 
set an angle of plus 15 degrees or less. Accordingly, there may not happen any 
cases in which the virtual plane P parallels the axis line O or the virtual plane P is 
arranged obliquely against the axis line so that the arc-shaped cutting blade 2 
proceeds to the rotating direction of the tool 1 when the arc-shaped cutting blade 2 
proceeds from the one end 2A to the one end 2B. 

Meanwhile, the sub-tip 4 having approximately same configuration as that of the 
main tip 3 and comprising an arc-shaped cutting blade 2 having the same radius as 
that of the cutting blade 2 of the tip 3 and a cutting blade 9 linked thereto is used in 
this embodiment; the rotating excursions of cutting blades 2 and 9 of both tips 3 and 
4 around the axis line X overlap each other. Similar recesses 21 and 21 as those in 
the main tip 3 are formed at crossing arris of the bottom face and side surface of the 
sub-tip 4 and concurrently projected part 22 is formed in the tip mounting seat to 
which the sub-tip is mounted. 

[0015] 

In the ball end mill configured as mentioned above, the bottom face 3B of tip 3 is 
tightly attached to the bottom face of the mounting seat 8A; the planar side surface 
portion 3b in the side surface 3C linking to the unused cutting blades 2 and 9 is 
brought into contact with the outer circumference side of the curved wall surface 
portion 8a of the wall surface 8B; the recess 21 formed on the bottom face side of the 
unused cutting blade 2 is fitted into the projected part 22; thus the tip 3 is mounted 
onto the tip mounting seat 8. Accordingly, the deviation of tip 3 around the clamp 
screw 3 is constrained by the fitting of recess 21 and projected part 22; therefore the 
tip 3 is positioned at a predetermined location and the position accuracy of cutting 
blades 2 and 9 is maintained thereby it is enabled to perform a work with high 
accuracy. 

[0016] 

In the ball end mill configured as described above, the recess 21 is formed so that it 
cuts across the crossing arris 3D formed by the bottom face 3B of the tip and the side 
surface 3D and intersects with the bottom face 3B and the side surface 3D with blunt 
angles, respectively; that is, it is only partly formed at the outer circumference portion 
of the bottom face 3B and is not formed across the entire width direction of the 
bottom face as in a conventional tip. 
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Thereby, by providing such recess 21, the decrease in the thickness is minimized 
to only the outer circumference portion of the bottom face 3B, thereby the 
maintenance of the strength of the tip 3 is enabled; even in cases in which an 
excessive cutting load is applied to the tip 3, the breakage of the tip due to a 
formation of a chip from the recess 21 may be prevented from occurring. 

[0017] 

Additionally, since the recess 21 is formed so as to intersect with the bottom face 
3B and side surface 3C with blunt angles, respectively, the thickness of the tip 3 
gradually increases as it proceeds to the inward of tip 3, and the strength thereof 
nears that of a part wherein the recess 21 is not formed. Consequently, according to 
this embodiment, wherein the recess is formed only at the outer circumference 
portion of bottom face 3B, higher tip strength can be secured compared to a 
conventional case in which a recess is formed along a direction parallel to the same 
bottom face 3B. 

Furthermore, since the recess is formed only at the outer circumference portion of 
bottom face 3B, the formation of recess 21 itself becomes easier compared to a 
conventional case wherein a recess is formed along the entire width direction of the 
bottom face, and concurrently, an advantage that only a small part needs to be 
formed with high accuracy compared to the conventional case wherein high accuracy 
is needed for the entire length of the recess extending along the entire width direction 
of the bottom face. Additionally, accompanied with the partial formation of the recess 
21, it becomes only necessary to form the projected part 22 so that it protrudes 
slightly at the crossover site 8C formed by the bottom face of the mounting seat 8A 
and wall surface of the mounting seat 8B; thereby the formation of the projected part 
22 can be performed easily. 

[0018] 

Furthermore, in this embodiment, since the recess 21 to be fitted into the projected 
part 22 is disposed at the outer circumference part of the bottom surface of tip 3, 
which is relatively apart from the clamp screw 3 which is the rotation center of the 
tip3, a relatively high force of constraint is obtained even from an engagement 
between the small recess 21 and projected part 22, thereby the deviation and the like 
of the tip 3 can be firmly and surely prevented. 

Furthermore, in this embodiment, since the projected part 22 is formed on the key 
member 24 which is fitted into the recess 23 formed in the tip mounting seat 8, the 
formation of the projected part 22 becomes further easier compared to a 
conventional case wherein the projected part 11 is directly formed on the tip 
mounting seat 8 and there is provided an advantage that in the unlikely event of a 
breakage of projected part 22, it may be fixed by only exchanging the key member 
24. 
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[0019] 

Moreover, in this embodiment, the elevated surface 26 which gradually protrudes 
relative to the above-mentioned virtual plane P including the arc excursions drawn by 
the above-mentioned cutting blade; therefore there are provided such advantages 
that despite the fact that the relief angle B is provided to the side surface 3C, high 
blade edge strengths are secured by setting the blade edges 5 at a large value to 
suppress the wear or loss of cutting blades 2 or 9. 

Additionally, the tip 3 as described above is disposed obliquely toward the direction 
in which the above-mentioned virtual plane P obliquely intersects with the axis line O 
of the tool body 1 with an angle of A; thereby scrapes generated at the time of cutting 
can be guided by the arris of cutting blade and sequentially defecated from the rear 
anchor side of the tool with the rotation of the tool body 1 ; therefore, it is possible to 
obtain an excellent defecating performance. 

[0020] 

Meanwhile, in this embodiment, the angle formed by the direction of recess 21 
cutting across the crossing arris 3D and the extending direction of linear cutting blade 
is set at the range of 15 to 90 degrees; if the angle is less than 15 degrees, it is not 
preferred because the recess 21 becomes too close to the side of one end 2A. By 
contraries, if the angle exceeds 90 degrees, since the tip of this embodiment 
comprises a cutting blade 2 which is formed in a V* arc-shape, there may arise a fear 
that the recess 21 is formed on the side of bottom surface 3B of linear cutting blade 9 

Furthermore, in this embodiment, the inclination angle of the recess 21 relative to 
the side surface 3C, i.e., an angle formed by the side surface 3C and the bottom face 
21 A of recess 21 , y- p, is set at a range of 15 to 60 degrees. Because, if the angle, y- 
P, is less than 15 degrees, the bottom face 21 A of recess 21 will be too shallow 
relative to side surface 3C, and by contraries, if the angle, y- B, exceeds 60 degrees, 
the longer recess 21 will be formed on the bottom face 3B and thereby there arise a 
fear that above mentioned effect may be lost. 

[0021] 

Furthermore, the width W of the recess 21 is set at a range of 2.0mm to 10mm in 
this embodiment. 
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Because, if W is too small, the width of projected part 22 becomes small thereby 
the projected part 22 may be fragile, and if W is too large, the formation of recess 21 
and projected part 22 may need excessive labor and the like. 

Moreover, the recess 21 is formed so that the bottom face 21 A thereof is formed in 
an inclined planate form in this embodiment; however, it may be formed in a curved 
concave shape which depresses into the tip. In that case, the top surface of 
projected part 22 may be formed in a curved convex shape. Furthermore, in this 
embodiment a case in which the present invention is applied to a throw-away ball 
end mill; however, the present invention shall not be limited by this embodiment and 
shall be applied to any throw-away cutting tools which is configured so that a tip 
comprising cutting blade is mounted onto a tip mounting seat provided to the tool 
body including other throw-away end mill, lathe turning tool such as a bite. 

[0022] 

[Effect of the Invention] 

As described above, according to the present invention, it is enabled to perform a 
cutting work with high accuracy while maintaining high cutting blade accuracy by 
fitting a recess part provided to a crossing arris of a bottom face and side surface of a 
tip into a projected part provided to a tip mounting seat. 

Additionally, the deterioration of tip strength by a formation of a recess may be 
minimized; therefore even in cases in which an excessive cutting load is applied to 
the tip, the formation of a chip or breakage of the tip may be prevented to prolong the 
life of the tool and it is possible to obtain a sufficient force to constrain the rotation 
even by a fitting of small recess and projected part. [End of File] 
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